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1. Henn 1 3agauu JHCHHMILIHHBI:
Ilennb: mMoMyueHUE CTYJAEHTAMU OCHOB TEOPETHUYECKHUX 3HAHHMU 10 KIIIOYEBBIM paszzesiaM oOuiei
XUMHH.
Jagauun:
1. MoKa3aTh MECTO XUMUU B CHCTEME ECTECTBEHHBIX HayK,
2. JaThb INpPEJICTaBJIEHHE O CBOWCTBAaX »JJEMEHTOB W WX COGJMHEHHH Ha OCHOBE
[lepuoanueckoro 3akona /.M. MenneneeBa ¢ MCIOJNB30BaHUEM COBPEMEHHBIX JOCTHIKEHHHA B
00JIaCTH CTPOEHHUsI BElIeCTBAa, TEPMOJAMHAMHKH, XHMHUYCCKOH KHHETHKH, TEOPHH DPAacTBOPOB,
HIEKTPOXUMUH.
3. JIaTh NMPEJACTABICHUE O COBPEMEHHOM COCTOSHUM U IYTSIX Pa3BUTUS XUMHH.
2. TpebGoBaHHsI K yPOBHIO OCBOCHHSI COACPKAHUS JUCHHILIHHBI.
2.1.  Ilpuobpemenue cmyoenmamu 3HaAHUL NO CIEOVIOUUM KTIOUYEEbIM GONPOCAM.
@ CTPOEHHE aTOMOB U MOJIEKYJI;
. OCHOBHbIE KBAHTOBOMEXAaHHUYECKHUE MpeJICTaBlIeH st 00 00pa3oBaHHM XUMUYECKUX CBSI3CIH;
L OCHOBHBIC KJIACChl HECOPIaHUYCCKHX BCIICCTB,
. OCHOBBI XUMHUYECKOU TEPMOIUHAMHUKHU;
° OCHOBBI XUMHYECKOH KMHETHKH,
o PacTBOPHI HEANEKTPOIUTOB U DIIEKTPOJIUTOB;
8 OCHOBBI JIEKTPOXUMHHU U €€ UCTTI0JIb30BAHUE B HEOPraHUYECKOH XUMHUU;
. JIUCTIEPCHBIE CUCTEMBI;
. MOJTUMEPHI U OJIUTOMEPEI;
o OCHOBBI KAYECTBEHHOI'0 M KOJMYECTBEHHOTO aHAJINA3A;
2.2.  Ilpuobpemenue cmyodenmamu ciedyioujux YMeHuu u HA6bIK0s.
5 YMEHHE MCIO0Ib30BaTh y4eOHYIO U BCIIOMOTaTENIbHYIO JIUTEPATYPY, a TAKIKE JCKIIHOHHBIH
MaTepHall 1o XUHMHWH,
s YMEHHE ITPOU3BOJIUThH PACyeTh 10 GOpMYJIaM B YPaBHEHHUSIM, HCIIOIbL3YS 3aKOHBI XHMHH.
& O0bem AuCHUNIHHBI M BU/BI Y4e0HO# padoThl:
5 CemecTpbl
Buj yueOHo# paboThl Bcero yacos
4
O01mast TpyA0EMKOCTh JIMCIUILIMHEI 72 72
AyIuTOpHBIC 3aHATHS 36 36
Jlexkuum 18 18
[IpakTueckue 3anstus (I113) 18 18
Cemunapsi (C)
Jlabopatopubie paboter (JIP)
WM (unm) xpyrue BUIBI ay IMTOPHBIX 3aHATHH
CamocrosTenbHas pabora 36 36
KypcoBoii npoekr (padota)
PacuetHo-rpaduueckue paboTer
Pedepar
W (nnn) apyrue BHIBI CAMOCTOSATENBHOM paboThI
By UTOroBoro KOHTposist (3a4er, 9K3aMeH) 3a4er




4. ConepxaHue THCHHILTHHBI
4.1.  Pazoenst Oucuuniunsl u 61Ol 3AHAMUIL

Ne Paznien pucruniinHbl B Ilpaktuueckue | CamocrostenbHas
n/n 4 cemecTp e 3aHATHSA pabota
1 | OCHOBHBIE IIOHSTHSI XUMUH. 1 1 2
CTpoeHMEe aTOMOB U IIEPHOHYECKAst CHCTEMA
2 | anemenToB J|.M.Menneneena. Peakiionsas 1 1 4
CIIOCOOHOCTH BELIECTB
3 | Xumuueckas CBSI3b 2 2 4
4 Xumuyeckasi TepMOAMHAMHUKA. DHEpreTuKa P ) )
XMMHUYECKHX MPOIIECCOB
5 | Xumuueckasi KWHETHKA 1 1 2
6 | Xumudeckoe ¥ (pa3oBoe paBHOBECHE 1 1 2
7 | PacTtBophI 3 3 6
8 | DAEKTPOXUMHYECKUE CHCTEMBI 2 2 6
9 | Katanusaropsl ¥ KaTaJIUTHYECKHE CHCTEMBI 1 1 1
10 | JlucriepcHbie CHCTEMBI 1 1 1
11 | TTosumepbl U OJUTOMEPBI 1 1 3
12 | Xumuyeckas uaeHTuduKanus 2 2 3
Bceero 18 18 36

4.2.  Cooepicanue pazoenoe Oucyuniunsl:
4.2.1. Ocnosnvie nonamusn xumuu. llpenver Xxumud. OCHOBHBIE 3aKOHBI: COXPAHEHHSI SHEPIHH,
COXpaHCHMsI MacChl, IIOCTOSHCTBA COCTABA, KPATHLIX OTHOINCHHN, OOBEMHBIX OTHOIICHHUH, Tra30BbIC
Aporayipo. OTHOCHTEbHBIE aTOMHAs M MOJIEKY/IspHas macchl. KoiM4ecTBO BelmecTBa. DKBHBAJIEHT.
3aKoH 9KBUBaJICHTOB. MoJisspHas Macca.
4.2.2. Cmpoenue amomog u nepuoouueckas cucmema rnemenmos /I.U.Mendeneesa. Peaxkyuonnan
cnocobrnocms éeugecms. KBantopbie uncia, ux GU3HYECKHI CMBICI. ATOMHBIE opburtamu ( - s, -p, -d, - f
—opbutanu). [IpuHUMIBI 3aOJIHEHNs] aTOMHBIX OpOWTAasieil: MPHHIMII HaWMEHBIIE OHEPIrHH, 3alpeT
Ilaymu, npasuno Xymna, npasuna KieukoBckoro. EMKOCTE dHepreTHUecKHX YpoBHEH u II01IypPOBHEH.
OnekTpoHHbIE  (popMynbl atoMoB. KoJH4ecTBeHHBIE XapaKTEPHCTHKH OCHOBHBIX CBOWCTB aTOMOB:
aTOMHbIC PAZUYChl, OJHEPrHs CPOJACTBA K DIEKTPOHY, DSHEPrHs HoHM3aUuU. OTHOCHTEIBHAs
JIEKTPOOTPUIATETBHOCTD 3J1EMEHTOB. CTpOEHHE siIpa aToMa.

[lepronmueckas cuctemMa Kak €CTECTBEHHAS CHCTEMa XHMHUYECKHX 3JIEMEHTOB. [lepuonsl, rpymmb
u noarpynnel. Ilepuomdeckuii 3akoH M TepHOJMYECKas CHCTEMA B CBETe TEOPHH CTPOCHHS ATOMOB.
CospemeHHas (popMyIMpPOBKA NEPHOANYECKOT0 3aK0OHA. [TepHOIMYHOCTD H3MEHEHHS CBOMCTR 3IEMEHTOB
(paziycoB aTOMOB, PHEPIUM HOHM3ALHH U CPOACTBA K 3JIEKTPOHY, 3JIEKTPOOTPHIATEILHOCTH) KaK
CICACTBHE MEPUONUUCCKOTO U3MEHEHHS YJICKTPOHHLIX KOH(UIypaIHii aTOMOB. DJIEMEHTHI — S, -p, - d, -f
— CEMEHCTB.

4.2.3. Xumuueckaa cesasp. OCHOBHbIC THIIBI XUMHUECKON CBSI3U: HOHHAS, KOBATCHTHAS (monsipHast u
HEHOJIAPHAs), META/THIECKast, BOAOpoHas. OCHOBHBIE MapaMeTpbl XUMHUECKOH CBSA3H: OHEPrHUs CBSI3H,
JUIMHA CBS3M, BAICHTHBIA yrojl. B3ammocBsisb Mexiy sHepruei M JUTMHOM CBsI3H. MeTON BAaJICHTHBIX
cBa3ei. JIBa mMexaHWsma OOpasoBaHHs KOBAICHTHOH CBsI3M: 0GOGIICHHE HECTIAPEHHBIX 3IIEKTPOHOB H
JOHOPHO-aKIENTOPHEIA. CBOHCTBA KOBAJIGHTHON CBSI3M: HACHIAEMOCTD, HAIPABICHHOCTh, G- H T -
CBsA3H. KpaTHOCTE CBSI3H, NOpA/IOK cBsi3H. ['MOpHaM3aus aToMHBIX opbutaneil THIIbI rubpuaM3aIued U
crepeomerpusi Mosekyil. Kondopmaumonnsiii ananus. MoHHas CBA3b, MeXaHM3M ee oOpaszoBanusl.
Oueprus HOHHON CBs3U. DPdeKTHBHBIN 3apsn atoma. CTelmeHb OKHCICHHUSL. MexmonexysipHbie
B3anMosieHcTBHs (cuitbl Bau-nep-Baanbca). Bonopoanas casiss. KoMILteMeHTapHOCTD.

4.2.4. Xumuueckan mepmoouHamuka. DHepzemuxa u HANPAGNEHHOCMb XUMUYECKUX npouyeccoes.
OcHOBHbIC IOHATHS XMMUYECKOH TepMopuHamuky. [lepBoe, BTOpoe, TpeThe Hauana TEPMOIUHAMMKH.
TennoBoii appexr xummdeckol peakiun. IK30- U SHAOTEPMHUUECKHE peakiuy. 3akoH ['ecca, cIeCTBHS
u3 Hero. DHeprusi ['mu66ca, SHTpONHS, KaK KPHUTEPHH CAMONPOM3BONBHOIO MPOTEKAHHS XHMHUECKHX
IIPOLIECCOB.




4.2.5. Xumuueckan Kunemuka. lloHsTHE O CKOPOCTH XUMHYECKOW peakiuu. PeakiuoHHas
cnocoOHocTh BemtecT. MecTuHHas u cpeqHss CKOPOCTh, (haKTOPhI, BIMSIOIIME HA CKOPOCTh PEaKIlHii:
NPUPOJA PEArupyroUIMX BEIIECTB, MX KOHIEHTpAlMs, TEMIeparypa, KaTajiu3aTopbl. MeTobl
peryjiMpoBanusi CKOpocTH peakiuid. Ilopsmox peaknuu. MoJeKyISIPHOCTH DJIEMEHTAPHOM peakiuH.
3akon jeicTByromux macc. KoncranTta ckopoctd peakuuu, ee (usmueckuil cmbici. IloHsTHE 06
aKTHBHBIX MOJICKYJIaX ¥ SHEPI'MH aKTUBALUMHU. THIIbI XMMHUecKHX peakiuil. KonebarenbHble peakiuu.

4.2.6. Xumuueckoe u pazoeoe pasnosecue. Xvmuueckoe paBHOBecHe. KOHCTaHTAa XHMHUYECKOTO
paBHoBecHs. llpunnmn Jle [llarense. CMelneHne XHMHUYECKOTO PpaBHOBECHS IIPH  HM3MEHEHHH
KOHIICHTPAllMK pearupyloluX BElIeCTB, JaBlieHus: U TeMreparypsl. ®a3zoBoe paBHOBecue. [[narpamMmma
COCTOSIHUS BO/IBL.

4.2.7. Pacmeopsl. Victunubie pacTBOpsl. KOHIEHTpamus pacTBOpPOB, CIOCOOBI €€ BBIPAKCHHS:
NPOLEHTHAs, MOJSIpHAs ¥ HOpMajibHas KOHIEHTpauus. 1epMoJuHAMHUKA TIPOIEcca pPacTBOPEHUSL.
Mexanusm mponecca pacTBopeHHsi. PacTBOPHMOCTH TBEpIBIX BEMIECTB, KUAKOCTEH M Ia3oB B BOJE
Kpuebie  pactBopumoctd. Kosmrartupeble CBOMCTBA pAacTBOPOB  HEJIEKTPOIHTOB. PacTBOpHI
aNMeKTpouTOB. CHilbHblE M cabble IEKTPONHTHL. TeOphs dJIEKTPOIMTHYECKOH —IHCCOLHAIIHH
Appenuyca. CTeneHb W KOHCTaHTa MOHM3auuu. 3akoH paszGaBnenus OcTBanbia. TeopHs CHIIBHBIX
aneKkTposuToB Jlebas — Xiokkens. AKTHBHOCTB, KO()(UIHMEHT aKTHBHOCTH, HOHHAs CHJIa pacTBopa.
DJIEKTPOHHOE CTPOEHHE MOJIEKYJ BOABL AcCCOlMAlMsi MOJEKY] BOjbl. (DH3HYECKHE ¥ XHMHYECKHE
CBOMCTBA BOJbI. DNIEKTPOJIUTHYECKAs MOHM3AIMA BoAbl. VoHHOe mpomsBenenwe BOABL BomopoHbiif
nokasarenb. ['maponus conelt B BOAHBIX pacTBopax. Mexanusm rujponn3a. CTeneHb W KOHCTAHTA
ruaponnsa.  Bygepuble pacTBOphl. MaopacTBOpUMBIE CHIIBHBIE 3JIEKTPOIMTHL  IlpowsBenenue
PacTBOPUMOCTH.

4.2.8. Inekmpoxumuueckue  cucmemst. THIIBI  OKHCIMTEIBHO-BOCCTAHOBUTETBHBIX  PEAKIIHii,
OKucIHTeIM U BoccraHoBuTeNd. Ocobennoctn nporekanus OBP B pactsopax. Ilpasuia cocTaBieHus
YPAaBHEHHH  OKHUCIHTE/IbHO-BOCCTAHOBUTENILHBIX — PEaKlMH: METO[bl JJIEKTPOHHOTO Oajanca u
nojiypeakuuid. B3auMozelcTBE METaIOB € BOJOW, KHUCIOTAMHM M INEJIOYAMH KaK OKUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIN IpOLIECC.

[IpoBosHMKHE TI€EPBOTrO M BTOPOro pojga. THIBI 3MEKTPOXUMHUYCCKHX CHCTEM (XMMHYECKHUId

VCTOYHHK TOKa, JJIEKTposusep). Bo3HMKHOBEHHE CKayka MOTEHIHAala HA TPAaHHMIE METALl — PacTBOp.
Onexrpoxnsiii notenuman. Kmaccuduxammst obparumerx onexrponoB. DJIC. VpasHenue HepHcra.
3akonbl @apajies. OneKTpoAHas TOJNSMpU3ALMS. DIEKTpoams. IIporeccs, [IPOTEKAIOIKHE IIPH
3JIEKTPOJIM3E. DIEKTPOXUMHUYECKAss KOPPO3HUS METAIJIOB,
4.2.9. Kamanuzamoper u xamanumuueckue cucmemsi. OOIIHe CBeJEHHS O KaTajuse. CyuHocts
KaTaluTuyeckoro seiicreus. CrnenuduunoCcTh KaTtaiusa, akTUBHOCTb M CEEKTUBHOCTD KATATH3aTOPOB.
[lpomotnpoBanne ¥  MHrHOMpoBaHHE KaTaJIMTMYECKHX HpOIEccoB. OCOGEHHOCTH  KHHETHKH
KAaTQINTHYCCKUX PEAKIMH (MEXaHWU3Mbl KAaTaIUTHYECKHX peaKuuil, CKOpOCTh peakiuii). I oMoreHHbIil
karaius. ['eTeporeHHbIi KaTanus.

4.2.10. Jucnepcuvie cucmempl. TIOHATHE O KOIOMIHBIX CHCTEMAX. Knaccupukanus mucrnepcHbix
cucrem. KonmyecTBeHHbIE XapakTepHCTHKH aucriepcHoi ¢asbr. [loqydenne u CBOMCTBA KOIOMIHBIX
cucreM. Azcopouust. OcHoBHble nousTHst. CBOHCTBA AUCTIEPCHEIX cucTeM. Bujibi JUCIIEPCHBIX CHCTEM.
4.2.11. ITonumepei u onuzomepsl. IloHsiTHEe O IONMMEPAX M OJMIOMEpAX. Knacenpukanus. Croco6sl
nosyyenus. XHMHYECKOE CTPOEHHE M IPOCTPAHCTBEHHas (opma MakpoMmonekyn. Turbl cBs3ell B
noaumepax. Cpoiicta pacrsopos BMC.

4.2.12. Xumuueckan udenmugpuxayus. OCHOBBI KAYECTBEHHOTO M KOJHUYECTBEHHOrO AHANH3A.
DQusnyeckuil, PU3NKO-XUMUYECKUI M XUMHYECKUIl aHaIM3. AHAIUTHYCCKUI CHIHAL. [Ipenmer u 3anaun
KaueCTBCHHOro aHanu3a. Mertoabl KkauecTBeHHOro aHanusa ((usnueckue, (H3HKO-XUMUYECKHUE,
XUMHIecKHe). Makpo-, MUKpO-, IOyMHKpPO- U yJIbTpaMUKpoaHaiu3. UyBCTBHTEIBHOCTh AHATHTHIECKHX
PEaKIMi U e MOKa3aTeln: OTKPhIBAEMbIi MHHUMYM, IIPe/eTbHAs KOHIICHTPALHS, MUHAMATLHBIH 00BeM.
IIpesiMer W METO/bI KONMYECTBEHHOTO aHamM3a. | paBUMETpHYCCKUH W TUTPUMETPHYECKHH aHAIIU3bL.
Duspyeckne MW (QU3UKO-XUMHYECKME METOJBI KOJMYECTBEHHOTO AHAJIH3A: IOTEHIIMOMETPUUYECKHIA,
- KOHIYKTOMETPHUECKHUIA, noJsiporpaduyeckmii, KYJIOHOMETPHYECKHIA, Xpomarorpadu4ecKui,
CIEKTPOCKOMHUYECKHE METO/IbL. CYIIHOCTE METOJI0B, MX 4YyBCTBHTEJBHOCTh M 00JACTh IPUMEHEHHS.
Oumbku ananusa: abCONOTHBIC U OTHOCHTENIBHBIE, CITyYaifHbIe U CHCTEMATHUYECKHUE.



5. JlaboparopHblii NpaKTHKYM
HE MPEAYCMOTPEH

6. YuebHo-MeTOIHYEeCKOEe 00ecIIedeHHE TUCIHILIHHDI:
6.1.  Pexomendyeman numepamypa:

a)
1.

2.

6)

OCHOGHASA Tumepamypda:
['nmunka, Hukonaii Jleonnaosuu. O6mas xumusi: yuebHoe mocodue i By3os/H.JI. I'unka;
nojx pen. A.M. Epmakosa.-M3a. 30-e, ucnp.-M.: Uurerpan-Ilpecc, 2005.-727 c.
['minka, Hukonai JleonnnoBuy. 3aauu U ynpaxxHeHuUs 10 oOImel XuMuu: yaebHoe nocodue
nns By3os/H.JI. T'nuaka; Ilox pen. B.A. Pabunosuua, X.M. Py6unoii.-U3a. crepeotun.-M.:
HnTterpan-Ilpecc, 2002.-240 c.
AxmetoB, Haunp CubraroBuy. OOmmas U HeopraHwdeckass Xumusi: yueOHUK s By3os/H.C.
AxmeToB. -4-e u311., uenp.-M.: Beiciras mkona [u ap.], 2001.-743 c.

O00nOIHUMENbHAS IUMmepamypa.
Yraii, SlkoB Anekcannposud. OOmas W HeopraHuveckas XUMHs: YueOHUK s By30B/SLA.
Vraii.-4-¢ u3n., crepeotun.-M.: Beicmas mkosa, 2004.-526 c.
Kapanerbsauu, Muxann Xpucrodoposuy. OOrmast W Heopranuueckas XUMHS: y4eOHHK ISt
By308/M.X. Kapanerpstan, C.U. Jlpakun.-4-e u3j., crepeorun.-M.: Xumus, 2000.-588 c.:-(J{s
BBICIIIEH IIKOJIbI).
Heoprannueckas xumusi. OU3NKO-XUMHUYECKHE OCHOBBI HEOPraHMYECKOM XMMHM: B 3-X T. :
yaeOnuk Jquis  BysoB/ mox pexn. FOJI.  TperbsikoBa.-M.:  Axanemus.-(Beiciee
npopeccuonanibHoe obpazoBanne). T. 1:DHU3MKO-XUMHYECKME OCHOBBI HEOPraHMYECKOI
xumun/ MLE. Tamm, FO.JI. Tpetesikos.-2004.-233 c.
Korron. @. CospemenHas Heoprauupyeckas Xumus/®. Korron, /K. YHIKHHCOH; IIEp. ¢ aHTIL.
C.C. Yypanosa; nox pea. K.B. Acraxosa.-M.: Mup. Y. 1: O6mas teopus.-1969.-223, [1] c.
Hukosaes, Jles AnekcannpoBuy. OOlass 1 HeopraHuueckas XMMHs: ydeOHOe mocobue s
By30B/JI.A. Hukonaes.-M.: [Ipocsemenue, 1974.-623 c.

6.2. Cpedcmea obecheuenus 0c60eHUA OUCHUUNTUHDBI:
KonTtponupyromast nporpamma o JUCHUILIHHE « XUMHUSY.

T Marepua/ibHO-TeXHHYeCKO€e 00ecneueHHe U CIHILIHHBI:
Aynurtopssrid pona TITTY, 6ubnuorexa TITTY.

8. MeTtoauyeckue peKoMeHIANHH 10 OPrAHU3ALKHA H3YYeHHS M CIILIHHBL
8.1.  Memoouueckue pekomendayuu npenodasamenio:

Teopernyeckue 3HaHUs, NOTyUEHHbIE U3 JTEKIMOHHOTO Kypca, 3aKpeIUIAOTCS HA MPAKTHYECKHX
sauaTHAX. [lpomexkyroumbie cpe3bl 3HaHME TIPOBOMATCS IOC/E H3YYEHHS OCHOBHBIX TeM Kypca.
[TpomerxyTouHBIi Cpe3 3HAHUI MPOBOIUTCS MUCBMEHHO (KOHTPOJIBHbIE PabOTHI) | (11M) TECTHPOBAHHEM.
CeMecTp 3akaHYMBAETCS UTOTOBBIM JK3aMEHOM. B TeueHHMe BCero OOYYEHHSI CTYNCHTHI BBIMOJHSKOT
HHAMBUTyalIbHBIE 3a/1aHHs, pa3pabaTbIBaCMble TIPENO/IaBaTe IeM 110 BCeM M3ydaeMbIM TEMaM Kypca.

8.2.  Memoouueckue ykazanun ons cmyoenmog:
8.2.1. Ilepeuens npumepHbsIx KOHMPONLHBIX 6ONPOCOE U 3A0AHUIT OJIA CAMOCHOAMENbHOT pabomboi:

L.

S0 PN R LN

JlansTOHU B, OSPTOJIIHIEL.

YpaBuenue DifHImTElHHA.

[Ipocreitmme u MosteKyIspHbIe (GOPMYJIbI BELIIECTB.
PacyeTsl o xumudeckum Gopmyam.

Pacyerel M0 XUMUYECKUM pEaKLIUsIM.

Mozenu crpoenns aroma: Tomcona, Peseppopna, Bopa.
ATOMHBIE CTIEKTPBL.

Hay4Hoe 3HaueHHe NepruoIHYECKOro 3aK0Ha.
JluaroHasbHasi HEPHOHIHOCTD.

M3otonbl. PagnoakTHBHOCTE.



11,
12.
13.
14.
15.
16.
17.
18.
19.
20.
930
22.
23
24,
25.

KondopmannoHHblii anajius.
MeTtannudeckas CBs3b.

TeroBoi 2 deKT XUMHUYSCKUX peaKIii.
Tunsl XuMHYECKUX PEaKIIUi.

Du3nyecKHe CBOHCTBA BOJIbI.

Teopus CHIBHBIX ATEKTPOJUTOB.
MarnopacTBOpUMBIE CHIIBHBIE 2JIEKTPOJUTEL
3axon Payis.

BakHeime OKMCIMTEH H BOCCTAHOBUTEIIH.
DNEeKTPOXHUMHUYECKast KOPPO3US METAJLIOB.
JIU3IIeKTPUKH, TTOTYIIPOBOAHHKH.
[TpoBOIHHKM TTEPBOTO W BTOPOTO PoOJIa.
[TosryyeHue KOJIOMIHBIX CHCTEM.
ITnacTMaccsl.

Ommbky ananu3a: abCOMIOTHBIE H OTHOCHTEIBHBIE, CIIYYaiiHbIE M CHCTEMATHUECKHUE.

8.2.2. Ilpumepnas memamuxa pegepamos:

WIPO B A e, L B

10.
1.
12.
13,
14.
16.
17.
18.
19.
20);

WcTopus pa3BuTHS 1Ipe/ICTaBICHHUI O CTPOCHHH aToMa.
DTanel pa3BUTHS NEPHOAUYECKOTO 3aKOHA.
ITeproinyeckue cBOWCTBA aTOMOB U HOHOB 3JIEMEHTOB.
AnnoTtponus.

ATOMHBIE CIIEKTPHI.

Moaenu cTpoenus atoma.

PajinoakTUBHbIE 2JIEMEHTEIL.

ITpupona KoBalleHTHOM CBSI3H.

MexMmoliekyisipHOe B3aHMOJIEHCTBHE.

ArperaTHble COCTOSIHUSI BEIIECTBA.

DHU3HKO — XMMHUYECKHE CBOUCTBA BOJIBI.

XMMHMYECKHE HCTOYHHKH JICKTPUYECKOM IHEPIUH.
Konnonas! ¥ KOJUTOH/IHBIE CHCTEMBL.

ITpoucxoxaenue XuMHYECKHX 3JIEMEHTOB.

CuHTE3 10IMMEPOB: MOJIMMEPH3AIIHA U IIOJTAKOHIECHCAIIHS.
OMYJIBCHHU, [1€HBI, CYCIIEH3HH.

IToBepXHOCTHO — aKTHBHBIE BELIECTBA.

Koppo3us metamios u 60opnba ¢ Hell.
PacnpocTpaHeHHOCTh XHMHYECKHX JJIEMEHTOB Ha 3eMUle.
XHMHUYECKUE BOJIOKHA M ITACTMACCHL

8.2.3. Ilpumepnviii nepeuens 6onpocos K 3auemy:

k-

AToMBL. Mosexynbl. OTHOCHTE/IbHbIE aTOMHAas M MOJIEKYTApHAS MAacchbl. XUMHYECKUi
anemeHT. W3otonsl. [Ipocthie u croxHble BemecTBa. ATOTPOIHS. ATOMHO-MOJIEKYJIAPHOE
yuenue. OTHOCHTENIbHAS IUIOTHOCTD BEIECTRA.

TertoBoii sddexr xumudeckoil peakiuu. K30 — U IHIAOTCPMHUUCCKHE peakuuu. Terora
00pa30BaHus U Pa3/OKEHHss XUMHYECKUX COCTHHEHMIA,

3akon I'ecca, ciiecTBHS U3 Hero.

OCHOBHbIE 3aKOHbl XHMHH: 3aKOH IIOCTOSHCTBA COCTABa BEIIECTBA, 3aKOH KPaTHBIX
OTHOILIEHHH, 3aKOH COXPAHEHHs MacChl W OSHEPIHHM IPU XUMHYCCKHX PEeaKiHsiX, 3aKOH
oObemHBIX oTHOIEHUH ['elt — JTroccaxa, 3aKou ABOraJipo  cjieJICTBHE U3 HEro.

Oueprust ['u66ca, SHTPONMS, KaK KPHTEPHH CAMOTIPOM3BOILHOIO MPOTEKAHHS XHMHUECKHX
peaKuuid.

XAMUYECKHI  OKBMBAICHT. DKBMBAIEHTHI 5JIEMEHTOB H CIOXKHBIX BEIICCTB. 3aKOH
IKBHUBAJIEHTOB.
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[lousitie O CKOPOCTH XHMHUYECKOHM peakiuu. VICTHHHAs M CpejHsisi CKOPOCTh, (PaKTOpBI,
BJIMSIIOIIME HA CKOPOCTh peaKiuK. 3aKoH JeicTByIomux Macc. KoHcTaHTa CKOPOCTH peakiiu,
ee (pU3MUYECKH CMBICIT; IOpsIOK peakiyu. KonebatenbHble peakin.

EnuHuna KoiauyecTBa BellecTBa — MoJjb. MomnspHas macca. Yucio Aorajgpo. MossipHbiit
00beM BelecTBa B ra3000pa3sHOM COCTOSTHHH.

ITonsiTue 06 AKTHBHBIX MOJICKYJIAX M DHCPIHH aKTHBAIlHH.

Buel karanuza: roMO — M T€TEPOTEHHBIN.

KBanToBble uuciia, uX (Gpu3MuecKuit cMbici. AToMHble opouTaiu (-s, -p, -d, -f — opOurtann).
[TpyHLMIIBI 3aMOTHEHHST ATOMHBIX OpOWTAJIel: MPUHUIUI HAUMEHBIIEH HHEPruH, 3anper
[MTaymu, npaBuino Xysna, npaBuia KieukoBckoro. DieKTpoHHbIE M rpaduueckue GpopMyisl
aTOMOB.

Xumuyeckoe paBHoBecue. Koncranra xumudeckoro pasHoBecus. [ Ipunmumn Jle [larense.
KomnuecTBeHHBIE XapaKTEPUCTUKHA OCHOBHBIX CBOMCTB aTOMOB: aTOMHBIE PaIUyChI, SHEPrUs
CpOJCTBA K DJJIEKTPOHY, 3HEprusi HoHH3amuu. OTHOCUTENIbHAS 3JIEKTPOOTPHULIATEIBHOCTH
DIIEMEHTOB.

OxuciuTensHO — BoccTaHOBUTENbHBIE peakini. Cocrasiienne OBP MeTosioM 371€KTpOHHOTO
bananca.

CoBpemennas (GopMyJIHpOBKa IEePUOAMYECKOro 3akoHa. [lepuojsl, rpymmsl U MOATPYIIILL.
[leproAMUHOCTE U3MEHEHHSI CBOMCTB DJIEMEHTORB (paJMyCOB ATOMOB, DHEPrMM HMOHU3AIUH U
CPOJCTBA K 3JIEKTPOHY, 3NEKTPOOTPHIIATEIIBHOCTH).

DJIEKTPOJIN3 PacIyIaBOB ¥ BOJIHBIX PacTBOPOB. 3akoHBI Dapaes.

OcCHOBHBIE THIBI XMMHUYECKOH CBSI3U: HMOHHAs, KOBaJICHTHas (MOJISIpHAs M HEIOJsApHAas),
MeTaJUTMYeCcKast, BOJIOPOTHAsL.

Kopposus metamios.

O6pasoBanue XuMHYECKOH cBA3U. OCHOBHBIE apaMeTPbl XUMHUYECKOW CBSA3H: SHEPTHS CBSI3H,
JUITMHA CBSI3H, BAJICHTHbIN YTOJL.

DJIEKTPOHHOE CTPOEHHME MOJIEKYJT BOJABL Accommarms MoJeKysl Boibl. @Dusuyeckue wu
XMMHYECKHE CBOMCTBA BOJIbl. DJICKTPOJIMTHYECKAss HOHU3ALUs BObl. IOHHOE TMpou3Be/ieHue
BO/I1bl. BOomopo1HbIif TOKa3arels.

MeTo/ BaJICHTHBIX CBSI3€ii.

JlucnepcHble CUCTEMBI, UX KiIacCH(UKaIMs: B3BECH (CYCIIEH3MH U MYJIbCHH), KOJUIOH/IHBIC
CHCTEMBI, HCTUHHBIE PACTBOPBL.

[Tonumepsr u onmuromepsl. Kiaccugukanus. Cpoiictsa pactsopos BMC.

JIBa Mexanu3Ma 0Opa3oBaHMsl KOBAJICHTHOM CBSI3U: 0000IICHHE HECTIAPEHHBIX JJIEKTPOHOB U
JIOHOPHO — aKUenTOpHbIH. CBOHCTBA KOBAJICHTHON CBSI3H: HACHILIAEMOCTh, HAMPABIEHHOCTD, G
— ¥ 7 — cBA3H. KpaTHOCTH CBA3H, MOPSIOK CBSI3H.

KouuequauHs{ pPacTBOpOB, CHOCOOBI ee BBIPAKCHHUSA: MPOLCHTHAS, MOJIApHasA, HOpMallbHas,
MoJIsIbHAs. PacTBOPUMOCTD TBEP/IBIX BENIECTB, HKHUIKOCTEH, ra30B B BOJIE.

I'uOpum3anus aroMHBIX OpOUTATIEH.

CBoiicTBa HEITEKTPOJIUTOB.

MexmoiiexynsipHble B3aumoielcTus (cuibl Ban-nep-Baansca). KomniemenTapHocTs.
CBoiicTBa 21IEKTPOIUTOB. MatopacTBOpHMBIE 211eKTPOJHTHL. [Ipon3BeieHne pacTBOPHMOCTH.
CreneHb W KOHCTaHTa JMCCOIMAIMH OJICKTPONUTOB. CHUIbHBIE W cyabble AJIEKTPOIHTHL.
AKTHBHOCTb, KOO QULIMEHT aKTHBHOCTH, HOHHAsI CHJIAa PACTBOPA.

['unponns cosell B BOAHBIX pacTBOpax.

OcHOBHBIC TOHSTHS XMMHYECKOH TEPMOIMHAMHKH: CHCTeMa (3aKphbITas, OTKpHITas,
M30JIMpOBaHHas ), asa, Temiora, pabora. [lepBblii 3aKOH TEPMOTHHAMHUKH.

Mexanusm nponecca pacTBopeHns. TepMOAHHAMEKA MIPOLECCa PACTBOPEHHS.
["anpBanr4ecKuit sneMenT. DnekTpo ubii norenuuan. DJIC. Ypasuenue Heprcra.

Monemn crpoenust atoma Tomcona, Pesepdopa, Bopa, HX T0CTOMHCTBA U HEAOCTATKH.
B3aumozelicTBie MeTalsIoB ¢ BOMOM, KHCIOTAMH M INEJIOYAMH KaK OKMUCIMTEIBHO —
BOCCTAHOBUTEIIBHBIN IIPOIIECC.

[Moyuenue nonumepos. Peakiuy mogHMepH3aug U OJIMKOHICHCALIMH.

®azoBoe paBHOBecue. JluarpaMma COCTOSHHS BOJIBL.

CrienupuyHOCTb M CENIEKTHBHOCTH KaTanu3a. NHrMOUTOPBL, MPOMOTOPSI.
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MeToap! nomydeHus: KOJUIOUIHBIX CHUCTEM. AJICOPOIHS.

[Tpeamer m 3a1a4u Ka4eCTBEHHOTO aHaIM3a. MeTo bl KaueCTBEHHOIO aHaIn3a (puznueckue,
(GH3UKO — XMMHUYECKHE, XUMUYECKUE). AHATUTHYECKHI CHTHAIL.

Konuuectsennslii ananus. Kinaccudukaus MeTo0B KOIHYECTBEHHOTO aHAJTH3A.
['paBuMeTpUYECKHI, THTPUMETPHYECKUHA METO/IbI KOTMYECTBEHHOTO aHAIM3A.
IToreHnnoMeTpuvecKknii METO aHAIH3A.

Xpomarorpaduueckuit METO1 aHaIM3a.

Konykromerpuueckuii MeTos anaiusa.

[onsporpadudeckuii MmeTox anaiu3sa.

Kynonomerpuueckuii MeTo1 ananmusa.

CrieKTpOCKOIHYEeCKHE METOIbI aHAIH3A.

UyBCTBHTEILHOCTh AHAMTHYECKHX DPEAKIMH M ee MOKA3aTeNH: OTKPhIBACMBIN MUHUMYM,
pejenbHas KOHUEHTPALUs, MUHUMAITbHBIA 00BEM.

8.2.4. Ilpumepnviii nepeuens 3aday k 3auemy:
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BbraucianTh Mosekysipayto Maccy 6eH3ona, 3Has, uto macca 600 Ml ero napoB npu 87°C u
nasnenuu 83,2 klla pasna 1,30 r.
Beruucnute maccy 33,6 M (n.y.) merana CHy w onpeienuTs 4HCIO MOJIEKYJI €ro,
COJIEpKALIUXCS B 3TOM 00BEME.
B 180 r 15 % pactBopa rumpokcuia Hatpus pactBopwin eme 20 r menoun. Kakoil craia
MaccoBasi JIOJIs IEI0YH B ITOJTyUYeHHOM pacTBope?
Ckonbko MosteKys1 Kuciopoia obpasyercss mpu pasinoxeruu 180 T Bojbl JIEKTPUYECKUAM
ToxoM? Kakoii 06bem nosmydurest npu 51om (H.y.)?
Ipu 25°C u nasnernn 99,3 kl1a HEKOTOPOE KOJIMYECTBO rasa 3anumaer oosem 152 mur. Haiitu,
Kakoi 00beM 3aliMeT 3T0 e KoudecTso rasa npu 0°C u 1asieHnH 101,33 klla.
Hanucate 21€KTpOHHO — rpaduyeckyio CTPYKTYpY aToMa IOl HOMEpPOM 55 W yka3aTh
KBaHTOBbIC YHCJIA BAJICHTHBIX JIEKTPOHOB.
Hanucate 2lIeKTPOHHO — Tpaguyeckyro CTpyKTypy aToMa IO HOMEpoM 52 u yKazarb
KBAaHTOBBIC YHCJIa BAJICHTHBIX JIEKTPOHOB.
Hanucars snektponno — rpadudveckyio cTpykTypy aroma mo HOMEpOM 25 M yKa3aTb
KBAaHTOBbIC YHCJIa BAJICHTHBIX JJIEKTPOHOB,
Hanucath 9IeKTpOHHO — TpadHueckyio CTpyKTypy aToMa moj HomepoM 62 u yKa3artb
KBAaHTOBBIC YKMCJIA BAJIEHTHBIX JIEKTPOHOB.
OObsacHUTE ¢ mo3unmu metoaa BC o6pazopanie Mouteky.t SiFy, CF62’.
OOGbsicuuTh ¢ nosunus Metoxa BC o6pazosanme mosiekys CFy, SiFg™.
3anucarb BhpaKeHHE 3aKOHA JEHCTBUS MAce TS peakiyii:
a. 2N0(r) + C]2 < 2NOCI (r

b. C&CO} (k) < CaO(K) ¥ C02 (r
Temneparyprpiii  kKo3(puLHeHT cKOpocTH peaxiuy pasen 2.8. Bo ckoibko Bo3pacTer
CKOPOCTB PEaKLH IIPH MOBBIICHHH Temmepatypsi ot 20 10 75°C.
Boranciuts snavenns AH, AS®, AG® ans peakiuu ripu 298 K:

4HCI ) + O, 0 = 2Ch T HQO(}K}
Borancints 3navenne AG s peakuuu npu 2500 K:

4HCI(,—} + 02 N 2C12 (r) + HEO{;K)
Bo3mosxken su mporece?
C momoImpio MeTona JNEKTPOHHOrO GamaHca paccTaBUTh KOO(Q(OHUIHEHTEl B ypaBHEHHH
peaxiuu:

H3;PO4 + HI = H3PO; + I, + H,O
3aKOHYHTb ypaBHEHUE PEAKIHH:

Mn(OH), + CI, + KOH = MnO, + ...

YKa3aTb BOCCTAaHOBHTEb U OKUCITUTE!Th
Hanucarp ypaBHenus snektponusa u pacrnasa comu NaCl.
Berauciute MOSpHYIO, S5KBUBAIEHTHYIO M MOJISUILHYIO KoHueHTpanuu 15 % pactBopa cepHoii
KHCJIOTBL, TNIOTHOCTHIO 1,105 r/MmiL.
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Temneparypa kunenus BojHoro pactsopa caxaposst (C>Hs0, 1) pasna 101,04°C. Berusnciuts
MOJISIBHYIO KOHLIEHTPALUIO X MACCOBYIO JIONIO Caxapo3bl B pacTBOpeE.
Haiita pH 0,1 M pactBopa CH;COOH, eciu cremnens HOHMU3alMH KUCIOTEI 1.3 %,
BEIUMCIINTL MOHHYIO CHIIy M aKTMBHOCTH MOHOB MATHHS B pactBope, coaepxaiem 0,01
moJib/1t Mg(NO3); 1 0,01 moss/n MgCl,.
PacrBopumocts conu Pbl, npu komHatHoit Temneparype pasua 6,5-10™ mois/it. Haiitu ITP.
Kak neobxomumo usmennts T, P, C, 4To6b! paBHOBECHE CMECTHIIOCH BIIPABO IS PEaKI[Uu:

Ha ¢y + Ly = 2HI AH’ > 0?
Kakoii ob6nem Bogopoma mnorpeGyercs s B3aumoseicrsus ¢ F €203 Mmaccoir 640 «r,
coneprkaiem 25 % npumeceii? Kakoe KomuuecTBo Bojibl IpH 9T0M 00pasyetcs?
Yemy paBHO ocMmoTtHueckoe aaBienue npu 17°C pactBopa, cozxepxkamero 11,1 r xnopunaa
Kajbuust B 200 Mt pacTBopa, eciii Kaxylascsi CTeleHb IUCCOMMAITAN COIH paBHa 0,75.
BbIMucnTh KOHCTAHTY THIpOH3a (TOpHMIA KayMsi, OIpPEIETHTh CTeeHb TMJIPOJIN3a 3TOM
comn B 0,01 M pactBope u pH pactsopa.
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[TporpamMma cocTaBIeHa B COOTBETCTBHM C IOCYIapCTBEHHBIM 00pa3oBaTe/ibHbIM CTAHAAPTOM BBHICIIErO
npodeccuoHaTbHOTO 00pasoBanus mo cremuaibioct 050202.65 «Mudbopmarnkar
[Tporpammy cocTaBuiI: j ;’%L’;
s a ! = "
1.X.H., mpodeccop kabeapsl Heoprauuueckoi xumuu TITIY_ AN Epémun JLIL

[Iporpamma y4eOHOW JUCHHMIUIMHBI YTBEP)KJCHAa Ha 3acelaHuu Kadeapbl HEOpraHHYecKOd XHMHH
nporokoit No {/ ot _J£ 02 JAeed rona.

3aB. kadeapoil HEOPraHUuYeCcKOH XUMHH M - Koganesa C.B.

[Iporpamma y4eOHON JHCHMIUIMHBI ONOOpEHa METOIMYECKOH KOMMCCHEH OHOJIOro-XUMUYECKOTo
¢dakynerera TITIY nporokosi Ne 7 or o1 €9 4eeo$ rOnA.

IIpencenareiib METOAUIECKOH KOMUCCHH OHOJIONO-XMMHYECKOro (aKyibTeTa /A Z#gz —IllabanoBa U.A.

CornacoBaso:

Munny A.C.
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Jluer Buecenust nimenennii

JIononHeHHs U U3MEHEHUS B POrpaMMy y4eOHONH AUCIHIUIMHBL « XUMHSA»

Ha 2010 - 2011 yuebHbIii roa

B nporpamme y4ueOHOM AMCUMIUIHHBI JIOTIOJIHCHUI ¥ H3MECHEHUH HET.
I1 porpamMmma YTBEpPK/JICHa Ha 3aCCAdHHH I(Ei(l)t‘}:[pb] HCOPraHu YeCKOH XHMHH,

npotokon Ne /ot 3004 ko010 roja.

3asenytoumit kadenpoi @M C.B. Kosanega
Jluer Buecenust msmenennii

JlononHenust © UBMEHEHHUS B NIPOrpaMMy yueOHOH AHCUMIIIHHBL « XHMHS»

na 2011 - 2012 yueOublii roa

B nporpamme yueOHOH AMCUMIUIMHBI A0TIOJIHEHHH W U3MEHEHHI HeT.
[Iporpamma yTBepsKaACHA Ha 3ace/laHH Kae/[pbl HEOPraHMYEeCKOH XHMUH,

nporokon Ne ¢/ ot 30.08. AoV roja.

3aseayroumit kadenpoii M C.B. KoBasiea



